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INTENDED LEARNING OBJECTIVES (ILO) ©) 


By the end of this lecture the student will be able to: 


1. Describe the histological structure of the capillaries, medium-sized 
artery, medium-sized vein, inferior vena cava and lymph vessels. 

2. Correlate the histological structure of capillaries, medium-sized 
artery, medium-sized vein, inferior vena cava and lymph vessels to 
their functions. 

3. Correlate the histological structure of lymph vessels to their 
functions. 

4. Interpret the altered microscopic structure of capillaries and veins in 
different diseases. 


Key points of this lecture €» 


l- Histological structure of Continuous, fenestrated and sinusoidal 
capillaries and their clinical correlation. 

2- Histological structure of venules. 

3- Histological structure of medium-sized veins and their clinical 
correlation. 

4- Histological structure of large veins. 

5- Histological structure of the lymphatic vessels. 
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Blood capillaries © 


- These are thin walled vessels connecting 
arteries to veins. 

- They branch and anastomose forming 
capillary beds 

- Lumen diameter is 4-10 um. 


Structure: 


https://qph.fs.quoracdn.net/main-qimg- 


= Formed of a single layer of Squamous 93c44f6234a7ed034801af6198453556-c 


tight 
_ junction 


cells resting on basal lamina. 


hase rit 
membrane 


- Surrounded by Pericytes 


endothelial 


- The basal lamina of both cells pericyte 
tps://i.pinimg.com/originals/96/0c/2e/ 
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Types of capillaries © 


Continueus Feneslrated Sinusaid 


Capillaries are classified into three ty 


Basement membrane 


Endotheial layer 


1- Continuous Capillaries 
fa = JE 
(unicamiima) = 


2- Fenestrated Capillaries 


3- Sinusoidal (discontinuous) / 
Capillaries alla ct 


http://www.assignmentpoint.com/wp-content/uploads/2017/07/ 
Capillary-O.jpg 
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Continuous capillaries ©) 


Tight junction 


-Site: Muscles, nervous tissue, c.t., 
lung, and exocrine glands. 


- The most common type. 


- Continuous endothelium + continuous 
basement membrane. (surrounded by 
pericyte). 


- The endothelial cells are connected 
together by tight junction. 


https://ai2-s2-public.s3.amazonaws.com/figures/ 
2017-08 
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- Prevent passage of molecules between cells. 


- Passage of wanted molecules occurs through the 
endothelium occurs by transcytosis (via pinocytotic vesicles) 


= Jfd1yboe6750e2cu. cloudfront.net/i/ 


ti ill 1354234533502- th b400. 
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Fenestrated capillaries €» 


Site: Areas of fluid transport (i.e. 


intestine and renal glomeruli) 


Structure: 


Perforated endothelium + continuous 
basement membrane. (surrounded by 
pericyte). 


The endothelial cells are joined at their 
ends by tight junctions 


There are minute, circular transcellular 
openings: (fenestrae)-that"perforate 


Fenestrated Capillaries 
-— Porleyle 


Pinocytotic 
vesicles 


L7 Red blood 


A 


Endothelial — AN / —Intercellular 
nucleus s cleft 
Basemont membrane —~ 

Tight junetion -/ S^ Endothelial 
ib) cell 


http://www.apsubiology.org/anatomy/ 
2020/2020 Exam_Reviews/Exam_1/CH 19 Capilla ries files/ 
fenest-capillary.jpg 


https://www1.udel.edu/biology/Wags/histopage/empage/ebv/ebv4.gif 


elfen OM ' wA - Fenestrae are either: 
| me, cee", > Covered with diaphragm (in 
| | Ea 3? intestine) 
y iMm. ww" Not covered with diaphragm (in 
UG uu em TOM GIGS), 
| These sieve-like structures allow 

more extensive molecular 
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Blood sinusoids €» 


Sites: bone marrow, spleen, liver, and 


pituitary. Endothelial 
Structure: = 
- Discontinuous endothelium + Red blood 


discontinuous basement membrane. cellin lumen 


intercellular 


Irregular wide lumen up to 20 um. def 


Endothelial cells are separated by wide tetinin- 


gaps. —— di Nucleus of 
basement endothelial 
membrane cell 


Basal lamina is either absent or 
incomplete. Gu KE 
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Functions of capillaries © 


Exchange of gases and metabolites between 
blood and tissues through: 

- Diffusion (small molecules) 

- Pinocytosis, fenestrae and intercellular gaps (large 
molecules) 
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Clinical correlation © 


Diabetic microangiopathy 


- The hyperglycemia or excessive blood sugar that occurs 
with dlabetes 


Diffuse thickening of Japillary basal laminae 


Decrease in metabolic exchange at these vessels 


Occurs particularly in the kidneys, retina, skeletal muscle, and skin. 
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Veins © 


General structure: 

Have wide collapsed lumen, and relatively thin wall 
- No elastic fibers (only few in largest veins). 
- T. adventitia is the most prominent E ua 


- Veins are classified into: 


* Venules: - Post capillary venules 
- Muscular venules 

* Medium-sized veins (muscular veli 

* [arge veins. 


a 1 
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Venules © 


* Post capillary venules: FER 
Lumen diameter up to 20um (larger than ACC OR 
capillaries). = m_d 


Sm Ka 
| Their walls are similar to capillaries Tae histology Dg Le 
( endothelium surrounded by pericytes). 


- Function: site of exchange of blood cells and 
tissue exudate between circulation and tissues 


plasma 
proteina, 


mccurnmuilati 


+ . 
* Muscular venules: Large venules with 
recog n iza b | e tu n ica m ed la = http://virtualpharmacologylab.com/resources/assets/IP/ 
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Post-capillary Venule 


High endothelial 

-T .Special type of post 
b ules: nules, present in all 
lymphoid organs except the 
spleen. 


- Lined by simple cuboidal epithelium 
instead of simple squamous. 


-Have receptors on their luminal 
surfaces for lymphocytic migration 
into specific regions of lymphoid 
organs. 


http://histonano.com/books/Junqueira%2 7S%20Basic 
%20Histology%20PDF%20WHOLE%20BOOK/14.%20The 
%20Immune%20System%20&%20Lymphoid%200rgans.htm 


Medium-sized veins 


Examples; femoral, ulnar, radial, ...... 
Structure: their walls are formed of the usual three 


T. Intima: 
A- Endothelium: simple 


sq u a rm O u S u https://3.bp.blogspot.com/-DLkYgcmZeOE/ 
= Sei gota i OI BGA 
XBIMrAf5Ao4sla nuS9z [e 
B- Subendothelial C.T. eee 
fo NA ICI 


T. Media: 

-Contains few layers of smooth 
muscle cells. 

-Few reticular fibers. 

-NO EEL ~ 
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Large veins © 


- Veins with a diameter more than 10 mm. 
- Example: inferior vena cava (IVC) and superior vena 
cava (SVC). 


- Structure: their walls are formed oft T. Adventitia: 
lavers T. Media: - The thickest coat. 
T. Intima: -Thin and contains - |t contains abundant 
A- few layers of collagen fibers and few 
Endothelium: smooth muscle _ elastic fibers. 
simple cells. = Contains 
Squamous. - c.t. longitudinal smooth 
B- - NO EEL muscle bundles 
Subendothelial | - Contains numerous 


CT | Vaca Vasnriim and 


Mohamed AS et al., 
Practical histology for 
first year medical 


students 1* edit., 2010 | 


/ 
=, firs? 
E a= | 
ES ——  —— Endothelium 
M Mif; 
a 
\ ——— Subendothetal | Tunicaintima 
5 
^ pr 
wi TN k connective tissue 
E > ey! ^n, 
PRU, IU Ne ` : Tunica media 
s y 4 NOM "NN ^ = = 
y } a = % t = 
tn ity i Bm, | So ar a - P , 
Be oe igh sa caa iow m om ^ — — a 
Ww. pe eek SAM b AES + E DT = j 
EL ER ee ; ~~ I Vasavasonm 
pi [4r U (cte TPE k ~ i = 
"d^ one Ae Fn hee i: 1 - i 
e ur d Mri PRA i (TN i 
at T LJ el Vet 267 T LAT Tunica adventitia 
vee Ag, Eh f i AT ia au TH? a 
b : wr Us tua. d, bia Fi LL ae T bii i j TEL 
" NG iNet, x (via a AN o ve v Longitudinally running 
t ILI] "1 * rie L| 
T L0 po toes HT yale smooth muscle fibers 
CAM Si 4» MT Td 
ds | 
^ vA / >o ~ ^ 
;, ed? 4A "4494 » 1 
F Pune? khu A | - 
M v0). AMEN ~ =i 
Hi || - " ILI ' j 
bije si ian) La 
m a 
ie E = 
i 


^, rd VA T a ra E 


Sedat» T 


Aas | 
https://www. kumc. Edu instriction/ medicine/analonihistowe bivasculerivasco GRUT bp.blogspot.com/NiLeQwK aCw/Vr1100rJCQI/AAAAAAAADSY/ 
f8twpHbO8rU/s1600/Slide14.JPG 


New Five Year Program Cardiopulmonary Module 21 


Venous valves s-h 


- These are folds of the tunica 


intima. 


NER S Basi [o ag and 


- Formed of a core of CT rich in Bas 14 edio = 
elastic fibers, covered on both ~> > Ao PU te hy 
sides with endothelium. Pit ce UBER 
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- _ Site: present in medium size s Se... c 
| ! u 1 aS AL 
veins and large veins. b Wes i 3 


""Eünctio n: ensure on e way"fl OW of https: //www.studyblue. nisi errr ieee 


histology/deck/4141691 


Clinical correlation ©) 


Deep venous 


B Venous Thrombosis 


Thrombosis (DM T) mobilization of ofoToTofofefojoT 
the lower limbs due to prolonged bed X 
rest (after surgery or hospitalization), periphery LowsnearFow 
orthopedic casts. ! 

-Fibrous aggregate of platelets and! ^ 
clotting factors occurs, which may Gi 
occlude the lumen and obstruct blood '* -— 


fl O W a a mi proteins 
. 2 Fibrin 


Red blood 
celis 


-If it dislodges from the intima and  , — — 
travels In the bloodstream, em bolism publication/311986292/figure/fig1/ 


À AS:547843712978944@1507627527353/Major-differences- 
ardiopulmonary Module 
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Lymphatic vessels © 


Lymphatic capillar 7 ~ EZ Ra 
Irregular, with very thin endothelial cells | V 


(No tight junctions and discontinuous basal lamir 


Larger lymphatic v 
Few smooth muscles, have valves 


No tunica media, very thin tunica adventiti. (d Archaia iiaii 


Endothelium of 
lymphatic capillary 


Interstitial fluid 


Opening 


y 


» mil 


Junqueira`s Basic Histology; Text and 


They converge into thoracic duct (left) and right" ^^"^» 
hatic duct. | 
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Question 1 © 


Which layer of Inferior vena cava contains bundles of 
longitudinal smooth muscle fibers ? 


Tunica intima 
Subintimal C.T. 
Tunica media 
Tunica adventitia 


INS 
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Question 2 © 


Which ts the commonest type of blood capillaries in 
the body ? 


A. Continuous 

B. Fenestrated with diaphragm 

C. Fenestrated without diaphragm 
D. Sinusoidal capillaries 
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Question 3 €» 


Which type of blood vessels contains more vasa 
vasorum? 


A. Metarterioles 
B. Large veins 
C. Large arteries 
D. Sinusoids 
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Question 4 © 


Which is the thickest layer of medium sized veins? 


Tunica intima 

Tunica media 

Tunica adventitia 
Subendothelial tissue 


oom» 
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«Give reason: 


1. Elastic laminae of blood vessels are fenestrated. 
Fenestrations enable substances to diffuse readily through 
to the deep layers and reach cells deep within the wall of 
the vessel 


2. Presence of vasa vasorum in adventitia of blood 
vessels. 


Vasa vasorum supplies blood to the vascular walls 
themselves, especially in the large thick-walled vessels. 
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Lecture Quiz ©) 


Compare between the histological structure of medium sized 


Th {1 


Mohamed AS et al., Practical histology for first year medical students 1* edit., 2010 
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Wall and 
lumen 


Tunica intima 


Tunica media 


"IP" una Em 


* Narrow patent 


ho 
127 
KA Nah ES / A 
F NS NE. a a 
x ICK Wa ol EE 2 
[2a Ais 


e Thick 
e Has well developed 
internal elastic lamina. 


* Thick. 

e Formed of elastic and 
smooth muscle fibers. 

e External elastic lamina 
may be present 


lumen 


e Thin wall 


«Thin 
e Has no internal elastic 
lamina. 


eThin. 

e Formed of smooth 
muscle fibers. 

e No external elastic 
lamina. 


* Compare between: 


Histological structure of aorta and inferior 


vena cava 


Aorta |l. V.C. 


Wall and lumen * Wide rounded patent 


Tunica intima 


Tunica media 


Tunica 
adventitia 


lumen 
e Thick wall 
e Thick 
e Has internal elastic lamina 
but not prominent. 


e Thick. 

e Contain many fenestrated 
elastic laminae 

e Smooth muscle fibers. 


e External elastic lamina Is 
present 


e Thin 


e Wide irregular collapsed 
lumen 

e Thin wall 

e Thin 

e Has no internal elastic 

lamina. 


e Thin. 
e No elastic laminae 


e Few layers of smooth 
muscle fibers. 
e No external elastic lamina. 


e Thick, containing longitudinal 
bundles of smooth muscle 


Histology atlas and test: Michael H. Ross and Wojciech Pawlina, 7 edition, 2015, pp: 418, 
427 
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Histology atlas and test: Michael H. Ross and Wojciech Pawlina, 7* edition, 2015, pp: 421, 
428 
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General 
appearanc 
e 


Tunica 
intima 


Tunica 
media 


Tunica 


= eus EHI HIN 


Arteries 


Thick walls with small 
lumens; Generally appear rounded 


Endothelium usually appears wavy 
due to constriction of smooth 
muscle; Internal elastic membrane 
present in larger vessels 


Normally the thickest layer in 
arteries; Smooth muscle cells and 
elastic fibers predominate (the 
proportions of these vary with 
distance from the heart); External 
elastic membrane present in larger 
vessels 


Normally thinner than the tunica 
media in all but the largest 


pu TP has RNR en PI 


Veins 


Thin walls with large lumens; Generally 
appear flattened 


Endothelium appears smooth; Internal 
elastic membrane absent 


Normally thinner than the tunica 
externa; Smooth muscle cells and 
collagenous fibers predominate; Nervi 
vascularis and vasa vasorum 

present; External elastic membrane 
absent 


Normally the thickest layer in 
USING, Collagenous and smooth fibers 


Capillaries 10-4 um Endothelium only A few pericytes only None Exchange 
metabolites by 
diffusion to and from 
cells 

Venules 10-100 um Endothelium; no Pericytes and None Drain capillary beds; 

(postcapillary, valves scattered smooth site of leukocyte exit 

collecting, and muscle cells from vasculature 

muscular) 

Small veins 0.1-1 mm Endothelium; Thin, 2-3 loose layers Connective tissue, Collect blood from 

connective tissue with of smooth muscle cells thicker than media venules 


scattered smooth 
muscle fibers 


Medium veins 1-10 mm Endothelium; 3-5 more distinct Thicker than media; ^ Carry blood to 
connective tissue, with layers of smooth longitudinal smooth larger veins, with no 
valves muscle muscle may be backflow 

present 

Large veins » 10mm Endothelium; >5 layers of smooth — Thickest layer, with Return blood to heart 
connective tissue, muscle, with much bundled longitudinal 
smooth muscle cells; collagen smooth muscle 


prominent valves 


Suggested textbooks © 


1- Junqueira s Basic Histology; Text and Atlas. 14' 
edition 2016, pp: 226-229. 


2- Histology atlas and test: Michael H. Ross and 
Wojciech Pawlina, 7" edition, 2015, pp: 423-427 
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